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(54) NONVOLATILE SEMICONDUCTOR MEMORY AND ITS OPERATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the injection 
efficiency and locally inject charges in a part of 
distributed regions of charge storing means to store a 
plurality of bits in an MONOS type memory transistor. 
SOLUTION: The memory comprises first conductivity 
type channel forming regions, second conductivity type 
source-drain regions (bit line BLi. BLi+1), gate insulation 
films 10a, 10b (or lOX 17 on the channel forming regions, 
gate electrodes 15a, 15b (or 18), CG, and charge storing 
means (charge traps) which are discretized in a plane 
facing the channel forming regions and in a film thickness 
direction and formed in the gate insulation films so that, 
in operation, hot electrons due to e.g. an inter-band 
tunnel current are injected from the source-drain 
regions. In the gate insulation film, a third region 17 (R3) 
having no charge storing means exists between a first 
memory area 10a (R1) and a second memory area 10b 
(R2) into which the hot electrons are injected locally. 
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[0 0 3 9] ?7-K»WL(0±ffiJoJ;t/ffi9^H. ;<^yir 

mmizu. m7Emmxm\\:i'y h^sBL\zm^^^'y h 

KBC^. iijy — ;^as S L(cigi-:5y — 
BC. SCU. fdJrx.!^. fc'-y h*rfB]<0 7«^ y h 
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1, MBL2. (J^XT. MBLir^tS) t. y — 
^•iJ^^ h SC±{Clgftt-r5^y-;^^MS L 1 . MSL 

2, ■-■ (i^T. MSL^r^fS) t^^^i^SIc, Wrs:^V=7^ 

S 2 l;efS^^jlJ^co^fi-:/a^yi7(Cjott-53£^U7f^y 

>v^^^f¥Sr±t:'y K^MB L 1 ^/cflMB L 2 7)^^^ 

-ft:. ig:?S»m:^^kJ^WfiJT'^^o ^i^c h 

s 1 2^7t{:j:s 2 2<^«!itT\ iiiv— ;^S»^^y 

i'jy-^^s s L^v'yi^-Y K^5St)oftit^*ie4^ffi« 

[0042] (I14{::. y^y h^:y'J:^^(DU— 

[0 0 4 3] ^\^'^j\^m^m^Ai\z\±^ ^-hmmm\ 

WL) ;i>^«®$tLTl^^o '7--K^WLfi. p 
M ^ n ^(7) /i^ S g g i^A ^ tiT ^m^k S 

/c^Ky '>y rrXdoped poly-Si) , Xlldoped poly-Si 

*C^e^■r'5^-\'^^/^:&r6]^7)g^ (^'- h:^) o. 1 

to o 4 4 J ^mmmm\:i^\-7^^- \>i&mm \ o\±. 
Tmi)-hmkz. >i^'hA*&g^^i 1, mtm \ 2, h«>:7' 



*6^^1 3;^=^?>tSfig^ixri^-5o JKh^*fem^l Hi. 

Ti^hAjg^^i ico^j?(i. ^fflfflit{cj:c:;i:r 2. 

5 n 1117^^6 6. 0 niTiCO|5[18P^X:-i^^>5 w <tAi^'C#. ^ 
C-C'li2. 7nm-3. 5 n mCfgt ^ixT I ^-S, 
{0 0 A 5\ mitmi 2\^. fz.t7L\'^Q, Onm(Om\L 
v-yriV (Six Ny (0<x<l, 0<y<l) ) ^ 

CVD (LP-CVD) CJ:<9j^S!^ix. IR4'i:i^^y 

[ 0 0 4 6 J Vy ymmm 1 3 li. ^ftlfll 1 2 <i: CO#S 

f&^H^o h^y^&mmi S^HTO (High lemperatu 
re chemical vapor deposited Oxide) '^{Z X \) Mj^L fz. 

s i o.mtLxijX\^\ h ^y^mmmi s^^^cvdx 
WL) /)^h<Dyt^—j[-coi&A^^mzmAt\^xr—-^m^ 

~^m^j:^Wii(Oi&Tm±^m^fzi^\Z^ mi&XhS, On 
[0 0 4 7] z<DX ^j:mf&(D / ^ h^>'i>:^^(om 

m^mm^^ :t:^i(iAmzX^Mf&-r^a ^7t. L^i^ 

mm&mmm(D^ :ti^i[3iAm^>^^mzft^ cxn^o 
too4 8io^'{c. ^mt^mmsvB±\z^—hmm 

mi o^f&m-t^o M.f^^\z^ tctx.\t. mmmM^um 

m^m^ (RTO&) «9 1 0 0 0°C. l 0 s (omMM 

5o o^'Ci. 7KhA*6^^i 1 ±t;:LP-C VDjfetcJ; 
•9^{t:->y immi 2) g,^^/?:/^^ 6 n m 

d:/.?^ J: ^ixX^mi^iiZmmi~^o ZCDCVn 

ti. ^ci:xri\ ix^nnv-^^ (DCS) tT:^^=^T 

i^tzmiti^v =^i^mm^i:mmitmizxvm^ti.x. tz 

tx.\:^3, 5 n mCQ^It: > y >^ ( h :y y^mm 1 
3) ^ff^^-r^o C<Of|ftg&jt:ti. fci:;ttfH2 0#ia^ 
*T:tP?^S9 5 0"C-C 4 05>gSt7 9o :iix«wJ:i9. h 

— ^) /i^2. 0 e VilLT<0^S(01^^^^-Y D r [^"7 yV' 
/i^^l - 2 X 1 0»3/c m2 (^^^T'^g^^iX-So 
/c. mtmi 2/i^l nmiC^tbiftg^^bv-y n^^^ ( h ^> 
^^ftKl 3) 1 . 5nm?F^^$ix. ^l^OW^T'Tlfe 

[0 0 4 9] ^'-Vmm (y-hmVL) tfl^^MM 
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B L:JaJ:U^'ii|y — ;^^S S L±{w, t^yh^i^^:^ 
[0 0 5 0] o^lC. Z(DXo^mf&(D:^m^\^?^^V 

i'im^m(Dy<^r:^n'^^i^^^^^^mxh^o 

mvf^^irm'T-m^mxh^, 
1 0 0 5 1 J m^^^m\z^ m s iz^-tx b m^v 
— K^WL 1 tc0f^<7:>iEfl;iE. ov^ffiiD-r 

5o ^S^*t:'^> h^MB L 1 , ilS^^y-;^^§MS L 1 
*3j:r/51tR^SG 1 1 . 2\ZfJ\'^(DlEMJ^. fz.}i 

0V^SJADt-5o ^/c. #^il^I7-KaWL 
2-WL nicm^C0S^iZ.;t^^iiimiE. 7t<!:;t{l*0 
TODL. ^Nil»^^tr:y h^MB L 2, #iltRiy-;^S 
MS L 2ioJ:t>*^*5 (n'^^yi'W) 0 V ^^AD'T'So 
^codr^. ^S^^SG 2 1, SG2 2Sr. aaiSEEVcc 
T'tSrj^-r^o :itit-J:«9. ^S^itjt:'^;/ h**SBL 1*3J: 
t/iliRi»jy-;^^s s l i 5 vx>5^5ig$n. ^^stR 
i'it'^y h^S B L 2 jo^tt/^NilS^i'jy— ^^S S L 2t;i 

[0 0 5 21 :i^OS#iZ^^^#T. ##iZ<^>t*^(D7^^ 
y h ^>v^;^^Ml 1 ^c:joV^T. ig^^!7— K^WL i 

y~^^s s L 1 =^>:^i-pM^*i6^®ig(o*®7&^j^v-^ 
mmz^^h^v y hi.x. -^zxm^mm^ix. ^<o- 

to o 5 31 iijb'-/ h^sBL 1 ^ti-r \>m^-^^^m^ 
i}^h<omM&7^. iijy— ;^^s s l 1 ^tji-rpM^^'^ 

/i5 1 0 0 nmaT^M^.^7t^^. msiZTjk^X b\z^ 



wm^^(o^A^^i^x\ s B Lm^^h(om^^Am^ 1 

4 a t . S S LftiJ;)^bC9m?^aA^l^ 1 4 b 

[0 0 5 41 mCz/x3 y^\^(D0mii?^'e}) 

^ y h^>'v>^^M2 1, M2 2, 

x\±. h t y-^^^tzi-x Kw-f^^^o^FaiJro v*/c 
[0 0 5 51 zi(Dmt^72^^:fjmx{'^. mM<Dm,n)Jum:^ 

f^^)4A:^f^/i^5{?— Sci-^/hi^), tS^cocHE^iA:;^ 

[0 0 5 61 tA±<D#tiZi^»<^T'fl. ##iZ.^Sr-t*-^ 

1^. }it'^L.fz.mx9hm(D^m\zx,-:>x\fyvmfzK>o:>m 

^Tlilv'^-^h (B) flft-Cfeo/c-tg^kJijS^iZi^^^^ 
Hg/^ir/uilc;^^ *IIJSfl^^T-|±l ^ciy<^ h (kB) 

[0 0 5 7 1 Ijc^tBLT-li, i^l?!^aiU^£:*:^-r 
^o !i}6tC:^-f <J: it:':y h^MB L 1 . MBLl 
2, ••^l^iftbfc^ftfilT^ 3£y-^^tCfifr^(^:ftmEE. 

WL2, WL3. -'\zm'^(om^m\^m±m&. titx. 

I^OV^WADL. hJSMB L 1 , MBL2. ifo^J; 

?>'S:S (n'^rcyUW) O V ^fP^Of */c. ^T<D 
SGll, SG21, SG12, SG22 

K^WL 1 «C^^(Ogg^£tiL?7- K«mm. fz.t^{S- 
2. OV^PpAD-r^o cntwj:*}. !7-K^WLl(ClS 

It^ix/O^y h^V-C/^^^M 1 1 . M2 1, -T^^S^ 
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[00 5 8J rS^li, ^-^-t^l-^ciDTi^b, FNh>^>y 

I*WL1. WL2. -JC-S V. ^T<Oib:':y h^MB 
LI, MBL2. ±X(D±y — :;^mMSL 1 , MSL2 

±X<Dm^^SG 1 1 , SG21, SG12. SG 

[00 5 9] :i;h.{Cj:»9. (H 9 (Cl.^'t- J: 9 t^. 

^ -v- 55 §1 # L # V Mi:«/±7)^± 

1 Om s^ft^T'lSiST^. «e*(?^iS^ h>^^^/^??ijmtc 

i^>^^-y^?iAf^^B#Pp^(7:)*M^^l:l O Om s 
[00 6 0] H 1 -mmW^Z,^^ ^ 9 O n mS 

^<h^v^;^^y h^:^v>^^-3'{c>r^L. y — ;^ • Ki^-r>' 
MA'J;?5^^Ah:y V::^\^<; h a >^7)^B?f?^A^^to/c:^'&. 

Z.(Ofz,^^ h:S:$:9 0 nmi:S<i-^::^-e^U^ 

h D vi^A^i^T^^m^Sm^i^tD^-Y^^yu^tfajB^i^}:: 

tmm^flho UAi^y>. hS;6S9 O nmOMON 

05 h7>'C^;^^T% *^i^^iS^l O M s 

[00 6 1 ] m^^ytftgcoy ^ y 

a;SftMfl. ^ 1 n A^/h$;?)^ofCo :L(D^^(Dm^\^l. 
mM\^ \ 0 ^ AUAiXh^tL^. ^NilJ^iryuco^ijg^tti 

c7)MONOSS;^^y h'7>\y^^\Z^\^xm^\hl.^ 

fco ^/c. y- K'7='^;^>5^-y#ttt>f?«L/c;55. 3x 

[0 0 6 2] ^^DT h^^y 

^^MWiit^h.X\.^^r:itbSi^X. 1 X 1 O^^^m^^ 
^Z,tt'^^^f)^ofZo ^fc. 7^-^»l##tt{^^ 1X10 

6 ^(Oy'—^m^^TL'ikXS 5^. 1 O^^^J^LfCo 
W±J:'9. hg9 0 nintOMONOS^^S^t^;^ 



[00 6 3] mi ^JSff^^df^.^^ff ^ y ^^-c- 

h DV-g'jTSic J:^S^iA^$rtT7^ci67iA^^;0^CH 
E^iA<i:]te^tT2-3tiT3r#^ix^ i^ig^^iZ^^^/i^ 

[006 4] m2mmmm 

icf'^ h^:3i6XXfy^tz\ty-:^m^mtK'r^Z,t\zX 
fc"?. **ffiff^ffit;::JoV>Tt>llll-IIl4;iiSigffl$tt5o 

7tye:L, :^mmmm\^is\.^x\±. m4\z^i-mm(0;>^^ 

fi<.0. 2 5 jLi mi^T. /c<h;ttlO. 18/xm-C'fo 

5c ^"c, m5--m7<Dy<^r:^^j^^^'rmh. tie 

[0 0 6 5] dll Ol:i. ^mMmm^^i^^^MONOSM 

/^]) hy>^i^^^{zi6\^^X. w\y—:^^s s^Limiz-m 

M 1 I \Zm^ll,;^:^nom^. Mm^SG 1 l^fztK. 

mZt-t^o ^^y h^VC^^'j^^Ml 1 7i>^l^ 

ic$tbfc©le":y h^S B L 1 □ — 7" ^ 

1 ha® (^1R!7- K^WL 1) t<?5rB^t;i^5a^c^ 

®i±/i^fn>]D^n?iv\ — i'jy— s l i 

1 0 coiij y-:^U s s L 1 ffiyco^^E 1 Wmmm «c 

[0 0 6 61 m^. h^s B L 1 ffiy<D®ts«w## 

iZ^^^rfri^/ci^m^tl. ir h h^Vv/;^-^ S 1 1 
:^>'$i^. f&JiS^SG 1 2<7)BlAD®JBE^/^-f U-<yutc b 
T p ^^r^^/L-So-t K h^>-vx^ 5^ s 1 2 5r>^/ h 
^y^it. ^ixtcj:i9iijy— >^^s s L 1 ^:7D-7-^ 

:y h^S B L 1 iPJjcT)®]^ (^2tStt®^) IC^^K)tC>-< 
7v^ix. :iom2fSlt^^lc^mMlc«l^$ix5o 1^1 

lie. ^1, m2tz^mmzMmz^—'9^m^'Q<kjtz 
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[0 0 6 71 sg;^^i±5L-r-{i, m^\^ii\.M^(DmMr^mm 

MB L 1 jo J: l>*ttl;^y—;^m4S L 1 (T^miE) <7)fnJ!jD:& 
^y — ;^^MS L 1 cOfn^DmiES:- 1 . SVir-^H 

h^MBL 1 fc<b^(i-l. 5 

^ 1 , IS 2 IE{i«^cofnrix<D»:j^T^*-^ Srgc^ffii-^^^tr 

/^iCDT^t?^;^^ - <!r{cj: 2 t:^^:y ^/iry^(7)tStg7"' 
^-vmB.m\^¥—v^t^o. 2 ^m(Dm^tm^m— 
[0 0 6 81 m2mmMm-^^\^. mimm^mtmm\z 

y^:^i^m^m<Dm 1 . m2mmmm\zmi\z2\fyh<D 

t\zX^. l-D(D?i^D±/i^'^t;i^ 2}:fy hCDmU'r- 
h/iryl-fett<7)MONO S -Cfl, ^^<DMOSm^^(D 

[0 0 6 91 UT. ms-memmnmiz. mi, m2 
[0 0 7 01 m 3 mmmm 

[0 0 7 1 1 Z<o:^mm{^?^^})^^mX\t. NORS> 

<BT'«fig$ttTl^5o 1^1 2tc^-rj:9l-, p<^y h7 
>':/:^t5^Ml 1 — M2 2;ef^tT^UiKtCiSM$n. h 



m-t^T^^eV h^>v^;^ :$^Mi l*3j;t>'Mi 2 K u 

hSBL 1 IZlg^^iX. :g.y_^;^^y_;;^^ 

S L 1 iC^g^^tLTV^-So fiUHic:, t:^':y h:^rf^(zg5^t~ 
^>^y K7Vv'*^^M2 l:fcJ;c/M2 2 Ku^> 
/i5fc:'> h*SB L 2(v:®gg^n. #y-^;^5y->^^S L 
2{::1g^$ixTi^^o ^/c. ^- K;^f^iclig^i-^^^ 
y h^l^i^J^ '^M 1 1 <i:M2 1 h7i>^i!7— K^W 

LltC^^^tL. m^i^. 17- K:frf^{wg^«1->5p^^y 
h^>>^;^^M 1 2 tM2 2(0^^r- Vt^U— K^WL 
2{Clg^$iX-Cl^5o ^^])±y^TU4^i^X\^. Z(D 

[0 0 7 21 mi 3{i. ll3^JSff^ftgtC{^5mfflNOR 

1 3 CO A- A' m\zr^-Dtz.mMm^hM.fzMmmxh 

[0 0 7 31 rtO'^/^BNOR^^^y ir/UTU-rr-ti. 
4(C7F^J;9lc:. n ^it^^gflcS*^ S U B (n-^^/U 

I SOJi, (ill 3l;iii^-f J: 9(3. ^'y h^jl^ (mi 20 

1. WL2, WL3. WL4. •••;^^^^P0^Pl^Cid^$i^T 

[00 7 41 «-^^5>gt*6^^ I s o(DWimp^(Dmmm 

\z\x^-Ymmm(o^xm.'^^^ho ufc^^^ox. y- 
[0 0 7 51 '^-vm(o}iu^X'(jmm^. mmmxm 

t);h.Tl>§o irflZ^h. 17— K^WLl, WL2, -co 

:^y±y hm^m. ^<dt(d^- hm^ (?7~k^) 

[0 0 7 6] y-;^^^^^ig s^fcli Ku-f >^^<^ 
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^tiri^So :iKb=^>'^^ h BC, sccoff^^Tfi. 

hBC±tC^jtei-5t:^'y h^B L 1, BL2, •••<^r. V 
[0 0 7 8] :i<7:>^^NORSiryur ^(7)t:^-/ 

(7) y - ^M^M^ S ^ K U fe^ii^ D CO 
[0 0 7 9] b'y hrn v^>5^ h BC^fcf^y — 

Pfil^og/h^^lF-ctTofcm-^. 8F2 t::iai^#^tc/h 
[0 0 8 0] m3^*S?f^fiilC^.^MONOSSp<^!J h 



10 0 8 1 ] wi7)J: h^V v^^ i'COM 

m^f-^mmmm I so. ^-hmmmi o^xv'^^-h 
[0 0 8 2] JRl>T, ^1 4 60^^y-iryUTU-r«it<!r 

J:'9«m-r^y-;^ioJ:LKKu-r y^^sfi^^g^Bi^s, D± 
(cfc".y h =3 v^i:^ |. B CioJ:{>'y— ><.r3>.j7 h s 

-So 

[OOSajmi, ll2^m?g^T{l. i'Jfc'^yh^SB 
L*Dj:t/itiy-;^«s s Llc-feri^^ h h^>c>*;^^^^ 

B L:fo^J:t/iijy — ;^^S S LiceiiL;rcmffi^. t:^" 

•^icjott^m#coi4A^co$;jx^(imi , m2mmmm 

[0 0 8 4] 7iib\ ;$:|l:^ff^ti(7)-^ff^<b LT. y-;^^ 

^Mi^^¥^mm^f)^hm^{^. 3 2- 1 2 8fli(Op<^D-fe 

ix?'^/i'Mm\zmm^-^tzm^xh. mi. m2mmm 
10 0 8 51 m 4 mmmm 

fry— ;^^^fflV^fc^,^NORM^-^ y iryi-T 1^^<D^ 
[0 0 8 61 wCONOR^-lr/ur U-f T'(i. ^^it«fcLn 
I SOAmmmX}:::'^ h;^f^ (Ul 5<D 
l^iES^LT, #^7— K^WLm-2 . WLm-I , WLm . 

wLm-^1 ^-mmm\zMm^ii.x\.^^o z(09-ymmm 
hy^mmmRxi^^- hmm(Dmmmf)-bmm^^xi- 
[0 0 8 71 ^m^^mi&mm(omm^(ommmm',z^ 
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K:^f^ Imi 5(Dm:fjm) \atm^^Am^i&mm i so<d 

[0 0 8 8] ^^(Dmmn. i^-Y K'^;^--/u*6^ 

(5(^ft^Pg(7)^# $ LTV ^ 

[0 0 8 9] ^(DiTt'y h::^r^{;liE^$i^Tl^^y- 
>^^SLn-l, SLn, SLn+1 iUT. SL<^*iE) 

I so_b<h y-^^*«4^^igcS±{c$stTLTidH^ii.. 
±l5y-;^^^?^ffl<7:>=i>>$^i:^ h?j^-yu^^rbT. TS 

. BLn, BLn+1 (JfiAT. BLtmm) ^^mP^mX 

T^(7)# v\^4:y^^^m^D\z^m^rix\.^^o 

[0 0 9 0] CCOct 9^<^1*j^coir/U/>^ — ^-Cii. _ht£ 

hm^m.m<Dz:^:y^ ^ h^--ji^ty—^m^m.mo:>^ 
10 0 9 1 ] m 5 mmmm 

y— ;^^NOR^o^fll^ti>^yi^g(c^-r'5o i^i 

[U^gllT-^^o ^/c. (ill 7 {a. {g*E^ifeNORS<0 7f 



[0 0 9 21 :l<o / V ±j\^T x\t^ m i 2<?:)J: o 
\zy-:;^mr-^^m^fix:i6h'r. ^mit^ixx\^-^. z 

(r)^mit^titzy—:^m\^mKKD?^^v±/i-^mi'^^-\t 

^ttit\::yhmtLXm^^^o LTctJ^oT. Z.(0?^ 
^')±;\^T\y^X\±. \fy VJjS^mm^t.'^X "t:*^> h 
^" irl^-r^o h^BL 1-BL 3ti. HI 1 7(3 

(i'lt:'::/ h^S B L 1 , SBL2, •••) t. m^\^fS:\^^ 
t:'*^/ hn>'.5^^ hS-^bT^irJtr'^y h^SBL 1. SB 
L2, (^tr'^h^MBL 
1, MBL2, ■•) tt^h^l^o :i<7)>^U-ir/ur UH' 

<D^<^-i^x\^. m^':i^mmmmi so;5^^</^<. ^ 

t:':y h^SB L 1 B L 3 [gjip: L?:? V ^ b" h >^ 

[0 0 9 3] :^mm^mx\^. mi, m2 mm^mxmi 

^'y hmSB LioJ:t/iijy-^^S S L{zBmLtimj± 
^tr'-^y h^MB L joJ:l/iy — ;^^S LiCiEiC^iO 
-r^o ^ixt^ct^?. ^1, m2^:teff^fig<i:f^^/^i&<^. 

mmmtmmxh^ . z.zx(Dnm^^%^m-r^o i^mm 
mNORmxit. y—:^m^^^^mit^nx\.^^fcib. — 

[00 9 4] me^itff^^ 

me^JSff^fliti. V^i3t^5FGS{3iott'5H i CR^^ 

Kiiit^. m5mmwmt\^mx^^mi 6f>mm^i^ 

-So 

[0 0 9 5] r(7);^^y ir/UTU^Ttl, (g] i 8(DXo 

xy—>^m (^y— :^^MS L*5j:t/iijy"^^s s 

mm I SO{t. Em m^'y [-mSBLn, SBLn + 

iisxxiw\y—^mssL) 3:^z:t^zm^'fhi^xl^ 
[ 0 0 9 6 J ^mmmmx^t. m\, mmMmxm\ 

\::y vmSB L J: LTgiJ y — s S Liz>EiiLfcmJ!± 
S:. ±fc:'>> h^MB LjoJ:c/£y — ;^^S Ltc^i:^c^J!JD 
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[0 0 9 71 UT. m2mmMmX^^\Z2\::'^y h/ir 

[0 0 9 81 ^i -^mm 

y-^^NORMco^FS^tt^^y {;ir^i-^o iii9 

v> ^ ^ co«3g ^ W S U { c J: .T^-r. 
[0 0 9 91 m2 0\Z7f^'^/^3 h^>>:^^{l. -^^7) 

L i fiiJ(D^^- Vtmmi 0 a iije->y h^S B L i + 

im<D^-vmMmi Oh ti)-hmf&-^^x\.^^, 
m^- vmum i o a , i o b ^^.^^.t^K m i mmm 

Mmmi 1 a. mtmi 2 a. hy:fi&mmi s at)^ 

mT^^hmjz. yr^hJ^mmmi i b, m^tmi 2 b, 
':fi&mmi 3 b:/i^hm0.^tixi^^o yf^hJ^mmmi i 

a. 1 1 b. ^^kJKl 2 a. 12b, h y:7^$6^^13 
a. ISb^tl^ttf^. mi ^Mff^flltCljoJt^^ h Ajg 

1 1 , mtm 12, h T^sfejtM 1 3 1 mm(DU 

[0 1 0 oj - h^mmi oh<D^itmi 2 

b ^^'L^t vtimmi: 1 tmmi^R 1 . 

mm \ 0 a (Dmitmi 2 a ^^^ht i^t^m^^ "^21^ 

ti®«R2" . ^-ht^mmn'si^^ "IS3<;)^i*R3" 
(mi tettmi^R 1 :fcJ:l/m2fettm 

^R2) f)-^m&o\z'j^m^h.. ^(Dm<D^^ (sscd® 

«R3) ;55^-«-^s|.cojfe^^;^-??>i:5o :i(Ofzisb. 511^ 
{c:gflixfc2o(D7«^y®i^^:^-r'5;'^y h^>v>*;^^ 

t(D2-D<D?i^vmw^izm^^ti. ^^y 

[0 10 1] :iOlSig(Dft),'^J3:S>*^fe'5o ^cO-ol3:. 



'^^\^^^^mmmm^X^^;^^V V^:y'J:^^ 
/u h7>v^;^^izj; >?^-v^^yUC0ON/OF F ^^^SiJIBJT- 
[0102] f^«S(^>y'- hJ6»^ 1 0 a . 10b ma:>^ 
[0 10 3] r.(7)y-h*6^^iSit^^a^fo-5ff^^:*^ffi 

'9^5fe-r5o wixicj:(9. h^^Ml 0 a, 10b 

$rtT9o ^LT. h*6^tel0a. 10b±<O*fe^ 

^^S^^^tt. y-h/lfe^^l Oa, 1 0bP^;65>5r'-h 
1 4 Til^ o fzm^X:^ y y ^ ^ff ihi"^ 

^y<yi:^m(D:t—y<:x.y^:^^^:^ffj±-tfz,ib. 

mBl 0 a , 10 b_biwi^i6iC:n^y^>i/>^ h ^y^<m^ 

mimMwmtmmizLX'y-vmwLCDmmjii^ 

[0 10 4]o#*tc, :L(OXo^mjSL<Dy^m^\iy'^V 

^y h^>'v>;^^M 1 1 , M2 1, '-^m\zmm't^o 

m2\ (A) ##iZ^^B#<7)/WT;^IS^^^4^^;^-r 
IHIKEI. 1112 1 (B) (i##ii^i&f^S:^-r^T-»rffi 

m. m22 (A) , (B) \^m^^\.^<D/<^ry^wc'^ 
^#^^t^lH]SSIi]. [ii2 3 (A) firi^^<7)y<-rr;^|^ 
'^^w^^-rm^m. m2z (b) ts^fesbf^sr.^-r^^ 
Wffii^i-efe^o 

[0 10 51 S^iA^i^:. IW]— y^-K^ (:i:i-e{i. w 
L 1 ) {cig^^^p^^y ir/^(::>tLM^Jilc— ffiUTtT^o 
1E!2 1 \Z7T^'rXo\z^ 7« ^y h7 Vv?;^^(omi . ^2 
tetg®i$Rl. R 2(7) <!f^e> test i2i^^fT^;5^t::i: o 
T. S'le':y h^S B L 1 , SBL2. -^Xrjmy — :^ 
^SSLl. SSL 2. ''(D'mS.^M(OW^^<^ — l^^ 

^ibho -r^^t)^. m2 i(DMx{t^ y^y h^vi/^ 

^Ml 1 comifSttS^R 1 ;^^y h^Vi/y^^M 
2l(Om\, m2tett®^Rl, R 2 .htCTl^-;/ N:nu>5^ 

SBLi. s B L 2 ^iijy-~;^^s s L 2{::. ^^<0:ft 

/c^ 5 vm^<7>m)£^^ADi-^o ^yV:x, 
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[0 1 0 6 J C(D»#i^;^^^#T. ##iZi^*^^^T<^1S 

t^pp^JD^ix/cIEmmi^J: F;f^(7>A®lE (-5V) 7)- 
SljD^tLfcS'Jt:':^ h^SBL 1, S B L 2 *5 J:t>*iijy- 

COVthe =--2. 5V 2. 3 V;5f^?:?irt/> LT. 

i^^t^fig(7)vthp (^-0. 5v) \z^it-r^o 

[0 10 7] 0mm=f<D?^^V h^>^v;^^Ml 

2, 2 2, "-Cfi. h ty—:^^rz.l^yi^^ :yt(D 

[0 10 81 :i(Dm^]^^jjmxn. m^(om^M^^:^ 

1 0 /i sJ^T<ht^§5l€<):t) l«Ti^±^</^^o ^/c. ^<D 

#^iA^T:'f^. gijlr^'^y has B L 1 ^/^i-pM^^^^® 

(0 10 91 $55{:i> i'j^sBL, ssL^<Dm\imm 

^cr)^#iC <t o T in' h ti «9 <7)#^ iZi-?^mi?£/i^tfT^V ^ 

:^mmmmxni^uy<^ h (rb) i^±<tfei^{c:^# 

CD ;^ i r ^ * ^ iA ^ ^ 5 o 

[0 1 101 Sc^thlLT'li. ^—i^m^H^l^^&^ti- 
^2iEtg®*SR 2C0fcf^/ h^Sc^tB-rm-g^, ^2 2 
(A) Iw^-Tct 9t:i. PIt'ty h^S B LI, S B L 2, 



if|y— ;^^s s L 1 , ssl2, "-is^rjmmzo 

V^rPn^D-rSo ^/c, ^filS^y— K^WL 2, VVL3, 

^>-i/y^^M2 3. ■ -c7)m2tett®«R 2 75^-S#i2^^iyt 
S^DS-^. ^(7)>^ "J h7>v>^:^M2 1 ;)S:t>L. ^ 

fdg'Jfc's/ h^S B L 2^comm'^<k:^. lilTnt^fi/^irV 

;^r>^#TifiPiLx^^mi-o ^ i ffitt^i^R i co§g 

[0 1 1 1 1 <!r r ^-V^^yU^^iSrgPtCMOSM^' V 

hn--/u h =7 > i> i)^fji\<^^ 2'^WB^<D Vy^^:^ 

[0 1121 ^'^mmm<D^o\:L=r^^-^ji^^^u (ma 

<Dm^R3) l^MOS Vv'*;^>5';55^0^$i^fc1ti^T- 
^i:. m3t7)^^R 3(c::Jo{t5MO S 
tHifmjgEVthCMOS) 7tirx.{l*-0. SV^-O. 7 

(0 1131 r^5&(i. mi , m2^liS?f^fi<hf5]iii. 
^^/i-^ffi. FN h^^^y y>/^yciiii:^ hy^^y 

9o mmi^^^-'ji^^^mx^yxny^^^-tsm^-r^ 

fc^Xfill2 3 (A) (Ot^-TcJ; ^TO!7- 
K^WLl. WL2, • •t::-5V. ±X(DW\\i^y b^S 
BLl, SBL2. t^TCQiijy — >?.^S S L 1 . S 

[0 1 14 1 m(::<t «9 . (§12 3 (B) (d^i-J: 

m^wm^^{z^n;^nxi^tz.m't-^^mwLm\z^\^&/)- 
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<D 7^ — /uii A J: ^ ?g 5fe T- . # jZ^ ^ i w it -<m# /i^ ^ 
[0 115] Sk±(Om^^^^ m^UiViSXlfm^CO:^ 

^1X106 [E]j^±. v'—^i^m*^ 1 0^. y - Kx 

7t. -r-^ISrl^ittt^ii. 1 X 1 OeiHlcD-r-^*^^^ 

f^T*t>8 5*C, 1 O^SrMJSitTto ^^^^5. :*:«5t(7) 2 
-/ h/ir/ufSticoMONOST^fi, 4'*<^lVIO Sffiit<^ 

[0 116] II 8 mmmm 

-iryUTU^rm. #p^^y y — ^ • K 

t:':y h:^fS)(Cig/j:S;^^y h7>'v>'^^Ml 1, Ml 

y h7^^v^;^^M2 1 , M2 2, "•<D-':^(D=^> hu^ 
[0 118J 112 4(Ciol^Tt^. ^^mUfi^'^'r^-J^m 

^ SrJi ^ ^T-^3^^PIJ^c:^lo s «it<?) =1 V h n — /u h ^ 

V ;^ ;5 > ffM $ n T V ^ ^ o 

[o 1 1 9] gl2 5t;^. ms^iSff^figlcff.^ h^>v>';^ 

1. M^[:^i2, h^/:^^^^i 3,^-b/jr^^*- 

[0 1 2 0 J — ;^^y h7>v^;^^cr)^^^./u:fyr^ • 



[SfilijOiiJt:^^:^ h^SBLi, SBLi + 1 ±{Z^ n> h 

l^^o ^^^-^^ hlfe^fl^l 6 a ±{c:, =3 > h D — yi->Jr'— 
hCG;5»^ff^^$tlTV^^o ^ > h n — /U^— h c G <ir ^ 
— hm® 1 5 <i:(7:)Pp^(i. ;^-<— y-*fe^^ 1 6 bic: J: 

[0 12 1] ZCO^^^V-^yi-COmr^X^t. TztK^it. ^ 

—:^^^-vmmm\^axmoo y-?4^mi e 

:intr J: D . haS<7)ft1liffiy{c;^-<— y-$6mg i 6 

[0 1 2 2 J ^coj: 7(wLTff^^$n/c h^>>>^y^^cO 

v>'#^iz.;^$^^T9o yUT7^^^\t. m:^mzm7mm 
mmti^mxh^o tzTzl. ^.(Dmammmmxit. \f 

y VUt'^V- K:*rfp]{-^^b7t2 y ir/uPe^-C^^iii: 

?:^oTv^5/ti6. y^y h7>v';^^(7)m 1 tfitt^^R 

1. ^2tEl*M«R2Jc#$i2i;?f^tT9;i>^5/i-(±. =i>' 
ho— /u h^>v^;:^^<7)=3>' ha— /U/Jr— K C G <7)^JE 
JCj:t)^J!S}-r5o t'^yh^BLl, BL2, 

IIiJ(D=i>' hci— yu>!r— hCGC0^^^<7)iEmffi. fzhX. 

«T^Ky:7hLr. ^z.x\ ^^^n^^mtx.x^^h 

^h^^VThy^yyizH^X^ti^^ -(D'^m'. ^^y 

2. 5V 2. 3V»^b®->LT. »t i2<^ibcfii<0 V 

thp (^-0. 5v) {zmt-r^a 

[0 12 3] — #^iA^^^T^/^/t< /c^l^ffiJlCOn > h 
o-/u^'- hCGfi. 0 Vg;g<7):ftaEE^ 
WADf^o ::<7)=i V h a— /U>5r— hCGT<7)p^^^4^ 
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[0 12 41 :i(r>mt^^:fjii:x-n. mTm^mmtm 

[0 12 5] Sc^tUU-Cii. -<->^Sc^tab^S*<J: 
^BLl, BL2, •••) ;65'7~ K:^f6i{c^^Lfci2 

^^m^mw^^t. -1. sv^mwL.f^^mm (t- 

5o •r^c^:b^. 1 [H](7:)i%^[±lLib{^T\ 1 ^ijr^btCL?^^ 
i^^^'tbi^r/^V^ mi tStt^ilcR 1 , ^2teti^l^R 2C7) 
^^tbbT'2[£l(Otbf^Sri^.S^i--5/ca6. l 
^J<om^Wx Li;i 4 lE](7)i!}^^1^-f yu^r^-r ^ :i <!: * -5o 
[0 12 6] Ji^ll. mJlSLfcftilC0*JSJF^Ii^|5l1iTfe 

[0 1-2 71 ^9^%ff^ft | 

T \^-< (Dm^m^^ir]a\^mxhho w(7)7^ y ir/ur 

mm^C-Ll, CL2, •■•(C^^^tl/cMO SlfigcX^r^' 
iWZ^ h;^5r7- K^WL 1 , WL2, •'•fC^Kig^tL 

[0 1 2 9] HI 2 7 {A) m9mymm\^%^^'^ 

miffiti^^Rl, ^2fEit^^R 2:foJ:t/^30 

D— yu>/'— hCG -^(DrF V ha— /i-^'— KCG^te 
LtCl^^^nfc^*- hSI^l 5a, 1 5 b <»r ^W-r^o 

><h. vmM 1 5 b t^- h^jtMi 0 b t(omm 
[0 13 01 ^yir/K7)a^fe5ff$figj^<?)— w«c 

ioV^Tf^. hie^Sl 0 a , 1 0 b ,t ^' 



2oC0^'— hm® 1 5 a . 1 5 b(Oy<'^ — >^=^l^V 

m^. ^^-hmmmi 0 a , i o b^-gt-r^jox-r 

SBL i + HpiJic^PB^&i}i::55'gtLT, 2-D<D^—hmm 
15 a, 1 5 b <ir hlfe^flgl 0 a , 1 0 b COffig-^^ 

15a. 1 5 b ^ VmWm 10a. 10b CO^ffiM^^ 

[0 13 11 r(^<J: 9icff$^$^xyc7«^Uiryu-et^, M 
7 HJteffJ ffi i: IffHi W# ^ iA^ ?r iSM-r -5 fc is^> 

MOSM<30:=i> h V ^ > 'J :^ ^ ^^^mfS.^irtX\^^ 

-So hcz— h^V'l^^^-i'cDL^v^fi^JEJl, 
fc<b;ttf-0. 5V 0. 7V{Cl3:^$ix^o ^^c. 

f :y h^B Li, B L i + 1 ^fl^T-Wm^^Ai\Z. m 

<D>5r- h^^^l 0 a , 1 0 b^^Lr>5^- hmiaBl 5 
a, 1 5 b;^5i£g$tl. Z^ixK^y) :^^^) V^l^'J:^^ 

[0 1 3 21 1^2 7 (B) m9^^?f$fl|tc^.5;^^ 

')±/\^(oy^2(omi^m^yr^'ro ttiisLfcia2 7 (A) -e 

VmMl 5a, 15 b;^i*^2otc55'8t$nTl^/c 

-So :ico^*— hfl;1^i 8f*ll2 etdjott'S^- K^WL 

T\ 4^*ooi3>ha— /U/>^'— hCG±ic^^LTV^^o 
a— yu-^-'- hCG t y-^ • Ku-f (t'ry h^B 

L i ^fcfiBL i + 1) t(Dm<D^-^^^/uMf$.mm^i^ 

1. R2t/c^'5o '^ti. =1 h n— /uy— h CG<DTO 

hlfeft^l 7{i^^O*6ft^/i-^/^i9. -C0^g(O 

[0 13 31 :icom2<7)«5tcop<^yir/Ki. 

h^BLi. Bl. i I) /im^^Mcn'>:x.jUW± 
IC. =r>. h /l.>ir— h<oy— h«^^<^ — > (17. 

cG) $rb*"'> h;^f^{zs< ff^^Lfcm. ^'-hmmmi 
o^mimMmmtmm^j:jjm\:^x^xf&mL. >>-'-h 
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h C3— /u v-::^^^coL#vMfimEE^£rlS^'r'5'Y;d- 
[ 0 1 3 4 ] IE 2 7 (A) ^7c(i (B) <7)y^ ^ y ±:/KD 

Tio<9. /-^y h^>>^;^^<7:)^ifiStt^i^R 1 , IS2 
fStSm^R 2^r##iA;E^^^T9 7^»^;6^^1. t:'':^ h^«EE 
^- 5 v<^-r5;!r\ :^"y>^-r5;6Mr J: «9*Jfflii-5o 

iEfl;i£ff:ftO(7:)>ir— 1 5 a , 15b (^^ctilS) 

h^sBLi. SBL \ -\- 1) /}^hwx/^m^m^i[m 
9mMmmx\^. m7mMmmt\tm\^xy<'^^:^/i^- 
[0 1 3 6j z.(Dm^^^jjW:xn. i&com^jfmtm 

[0 1 3 7] m^ihut. m7mmMmtmm\z^ 

C3— /u h^>'v^:;?.^(D>>-'— h (^^^^ ha— yu-y— he 
G) Cl-SV. ^UTp<^y hyi^'y::^^(DV—\- 

So 

[0 1 3 8] /^io. C^Dit;^f^±iLiCiol^Tt>. ^7^^ 



[0 13 9] m^n. i&commmmtmmizrr^o 

ife(^MOSlSjH<^=3 V ho— yU h^>v''::^i^CO^'— hS 

[0140] tAT. 1^ 1 0 . ^1 1 mmmm\z. % 1 - 

■To 

mi o^Jfe?F^ftg{i. T^-ei; h^>'>>;^-j^com^tS«^l& 
<b Lxy- h^g^^q^tcJtia6i^^n^J;l.fi*l Q-r/ — 

*£^BSrfflV^3t^«^tt^^f$:iatg3gg (EAT. S i -^y 

[oi42][2j28(i. ^(Ds \ -^y^a^B§yy ^y h^ 

s i-^y'^B%iy:F»^tty^!J-C'ti. ^<7)>>^'- h*fe^^ 
2 0;)^ ^>A^6^^2l. ^co_h(7^m#^^^l^<t L 
rcOS 2 . ^dJ:1/S i -rJt^^B2 2 

^^b^2 3 i:;!i-^/^^o ■^<7:)ftllcO^^. gp^^*^S 
^S. ^-V^^^/UJI^i^^tS. -^in/UW, y— ^JftMSL. S 
SL. yfyVBB'L, MSL, SBL. ^7— K^WL 

[0143] Si ^/)gH%2 2 fi. ■^^7)1^-r X (lE^) 
t^. W^L< fil 0 nmEAT^ fi?«J^ti4. 0 n migftX 

^•9. m^(ns \^ /i^^BW\±i)m\\:n2 3x^f^t^ 

i6n:b^^vj:>^mmm2\\±. wMwrn^^ (s i-^y^ 
b^b2 2) f)mmA\z^&\i^^tb<om^x\ mi^mmm 

J:I9^^I?<. {^ffiffli^lr/S^Cr 2. 6nm;5^?55. 0 
nm^-C'<7^g&iaf^Xitl:iMtR-C't Cl^lXJi. 4. O 

[0 1 4 4 1 ^ U hy vv^>^^<dS8 

^^x\'t. •^^vj^mm^2\(Df^m'^. m7L\i'Lv-cv 

2^?f$^f5c ^fc. s i -^y^H^2 2^*ii6iZ.tp<J:9 

tC. mtm23^. 0ij;tli 7 nm(5<lf L P-C VD{C<t 
»9^fl^i-5o :i(7)L P-C VDT'ti. Jgl*^f;(/^^'^DC S 

:i(ot^s i-f'ym^B2 2^tmitm2 3{zmisb^^ 
^l^s i-^y^B^S^y^y h^>v^;^'^^^fig$-t^:^c 

(0 1 4 5 J ^OJ; 9t-?gAx$ixfcS i -:hy^H^2 2 
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2 2ii. mm(Dl&Am^^^nx-^ ^J::3ie. S \ -T >^ 
T >b J: I' \ 

[0 14 6] m 1 1 nfeff^^ 

1^1 iMMMmit. p«^y h^>v>':^^<7)mfS^m#^ 
[0 14 7] 02 911. ZCOmm^mF GM?' ^ V 

^>i^s«a^^3 1 . ^<7>±comi?fSs^^^ vx(owm 

5>fiJ^Vn^^^ >^^/r- h 3 2. jo J:l>meB5i^f«l^"7 
^ > h 3 2 ^mi^i^t^mitm 3 S t/j^h^J: 

mMmm(D so-/ 2 2 i: i: fcir^^^P^-CV ^ 0 "^h 

10 14 8] SOI mmt LTji. mm^ ^i^^i^v 

m^mtm'kmf^Lfz.S IMOX (separation by Imp] 

anted Oxygen) Sl^-^. ~1j(Diy'J=:^l^m^mm{zmit 

^^hiSsBL (Kw>^^4^®JgtD) ^-nnhiix\.^ 

[0 14 9] ^*ffl$>f'J:7c2— V^>^'- h 3 2H. a 
(is. Onm^gT% lE^/i^^tJ ;t li 8 n t:*<7)'^7^Si^^ 

i:t2. 5nm7!>^^>4. 0 n ra^ -ecoia(ap^-eig:i:i^s^ 

[0 1 5 0] Z(DX0fj:m^(O;<^D h ^ >-v>">^^ coffiS 

itx-ii. SO \ mm±\z^ hi^^mmms 1 ^mmi^f^' 

e?*J;t(iL P-C VDfeT% h A^^^3 1 (7)±iC 
J^yv-yriv^ {M^mW- : 5nm) ^rfife^-^-^o 



i)m'^\i^ nxn^X(0'm^^l^') S i K :y htCj^DXl- 

^^-^3 2 {mMmm^^) tLxmrn-t^. ^(om. 

'^W^'mm^^—y-^:y^^^— h 3 2 ^iii^JiAtrJ: 9 

ge^bM3 3^. 0iJx.tf 9 nm(5<ifL P-C VDtC J: 
»9fi6:mt-5o C(OL P-C VDT'fl. JF.5|^;^':^;^rSDC S 
irNo 0(OU^i^:^^ S«?^*;6^^i];ttf 7 0 0°Ci:i- 

5o wCOB*. «S?^:»-fyM7n-7"^ ^^Vr- h 3 2 (1^ 
-fbMS 3i::ili^)iZ^^n. ^-fL^S 3^®;^i^±0ft:$ix 

[0151] r(7)J: 5i{CSO I -7x2^^^ 
:y^¥- Vtmmz':i^'m^K^:Lh\z^\^^X\X^ 

[0 15 2] mm 

[0 15 3] Aitz\^fz.'mmmmx\^. r^^^FNh^^^^ 

[0154] t< i^lEl.T^LTt^l^D I NOR§^7i<^\ 

NOKm^j^\zt^\^:^^mi)mmx^^^ 
[0 15 5] *^pjicjoft5 "^ffie^t;-g6iJ[>(k$;h./cm 

hje#0;5^NO (Nitride-Oxid 
[0 1 5 6] YT u :yW(r>^n^'&7^ 

-So 

[0 15 7] 

^mm^mzmM^'&.X-r^:ity)^x^^o :ico«^iA 
[0158] —Jy. 2 \fiy h/-feryHBtg<om^(i. m.^ 

iiAmm^^^mm^xi§mmt^^^mj5±x^ . -^tc^mn^ 
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[0 15 9] )^±J:»9. *^P^(rJ:oT. ^^-y 
K:^ (7) m T 5 o 

■So 

[Hi 31 ll3^ife?F^fig{::{S5^gty-;^aNOR^> 
^y ir/UT u-rco^®|gl-t:'fe'5o 

[igi 4] ^3||JS?^StC^^^«|y-^iKNORS> 
^y ir/l-TUxf t-ol>-C. mi 3C0A-A' »tC?Bofc 

[Ell 51 m4llMff$fl|t;ie^^i>^y-;^^NORS^ 
[dii 6 1 m5^:^ff^ffitcS5^»^tt^^yi£gtDpf 



[mi 8 1 memmmm^zm^^my-^mNORm;^ 

mi 91 m7^;^ff^fii{::^.^53^giy--:^^^NORM;^ 

[111201 m7»j(Sff^figtc:^.5>^y h'7>^i^^^(Dm 

m2l] (A) {im7^S£fl0ftitw#.^>^y-ir/ur u 

(B) (i»^i2Si;^»^^Sr^-r^^WfffiiaT-fo^o 

[U2 2 1 (A) , (B) II. ^7||JS?f^fii{C^^/^ 

[112 3 1 (A) J±||7^JS?f^^lcHS^y^yir/ur U 

-r(7)ri^*^o/<-rr;^i^^^#^^'fiH]ssi§i. (b) 

[1112 41 m8*J£?f^fl|{C#.^{gi®g^lfiNORMy^y 
[[32 51 ^8^:^ff^fl|{c:^^;^^y h7Vv;^^^<7>fl! 

[1112 61 m9^iSfl^^{r#.^iKffiSE«iNOR§a7«^y 

[132 7 1 (A) \^m9mmmm^zmh?'^v±/\^(Dm 
KDmmm^^^-rm^m. (b) (im2c7)itig0ij^^-r 

[H2 8 1 ® 1 o^iS?f$«iicw.^s i -^y^H^B^^^y 

[1112 9 1 ^1 immmmi.z^^^'»mii^w\FGm/^v 

hyi^'J:^^<DU— K:^f^<?:>ISfffi[l|-efo5o 
[??^cofA3^1 

10, 14. 16a, 16b, 1 7, 2 0, 3 0--^^- 
h^&m^. 11, 11a, lib. 21. 31-^J^hA 
12. 12, 12b -^^ft:^, 13. 13, 1 
3b-'hyy'S&^^. 15, 15 a. 15 b, 18 -^' 
— hmg. 2 2--S i -^y^ge^. 2 3. 3 3 -^{l^^. 

3 2 -Wim'^mmy^-y'^>'^>!f-h. sA -i^mm 

itm. 3 5' 'i^D =2:ym. SUB -^^f^S®. W- -n 

^731/1., s ■-y-;^^^4^^i^, D - Ku-r 
i^. I so- -^T-^giJfe^Ji. Ml 1^- -y^y 

i/y^^J'. SI l^-'iru^ h h7>'':/;^^. BL 1^- • 
MBL 5/ SBLl^ -&Jt' 

bm. SL im - y-y^^. MSL iW' -±y—y^ 
SSL im -m\y-:^m. wl i^- -!7— k^. s 

Gl im-m^^. CG"=i>' hn-/l.>$r- CL- 
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me] 
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-5V - 
Vcc - 
6.CV- 

OV 



S11 



M12 



OV 

-sv 

-6V 

Vcc 
OV 



Mln- 



S12^ I 



OV 



-MBLl 



imr] 



MBL2 
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WLI 
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-M22 



•M2a 



SG12 
MSLl 
SG22 
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OV 



Vcc 
Vcc- 

-av 

OV - 



sn 



Mil 
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